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•! 8J7%&:7%%&:-"-K$%$L7.&-0?&$..J7.&

•! 5J##702&#7.7-#:/&7M3#2.&&
•! N-2/.&23&2-:L:-%&OJ7%&:7%%&P!Q.&

'&!"#$%&)*+*& )&P<5>!RRS8ST4&

!170?-&



8J7%&:7%%&5-"-K$%$L7.&-0?&S..J7.&&

•! U3V&?37.&$2&V3#FW&

•! ,/I&J.7&-&OJ7%&:7%%W&
•! R2#7012/.&X&V7-F07..7.&

'&!"#$%&)*+*& Y&P<5>!RRS8ST4&



8J7%&:30H7#.$30&.I.27E.&:30H7#2&:/7E$:-%&707#1I&23&7%7:2#$:-%&707#1I&
•! T01$07.&

–!&&>3V&7Z:$70:I&-2&.E-%%&.$[7.&\]+*^_&
–!&&>$`J$?&/I?#3:-#K30&OJ7%7?&

•! 8J7%&:7%%.&
–!&U$1/&7Z:$70:I&\aB@^_&
–!&UI?#3170&OJ7%7?&
–!&b"7#-27&-2&a@*&A&c*&d5&

U)AOJ7%7?&NT9&OJ7%&:7%%.&-#7&&
K7$01&?7H7%3"7?&O3#&-J23E3K$%7.&
-.&/$1/%I&7Z:$702&-%27#0-LH7.&&
23&1-.3%$07&701$07.&

N#3230&Te:/-017&97EK#-07&\NT9_&
8J7%&57%%.&

'&!"#$%&)*+*& B&P<5>!RRS8ST4&



8J7%&:7%%&-?H-02-17.f&&
•! U$1/7#&707#1I&2/-0&K-g7#$7.&
•! U$1/7#&7Z:$70:I&2/-0&701$07.&&

&RE-%%&701$07.&a+*^&7Z:$702&
&8J7%&:7%%.&aB@^&7Z:$702&

8J7%&:7%%&?$.-?H-02-17.f&
•! >3V7#&"3V7#&?70.$2I&\,h%(&,hF1_&
•! >-#17&OJ7%&2-0F&H3%JE7&
•! 8J7%&-H-$%-K$%$2I&

i707j2&23&<-HIf&&
•! >301&70?J#-0:7&7%7:2#$:&P!Q.&&
•! kJ$72&l$1/2&-2&%3V7#&-%L2J?7&V$2/&:/7-"7#&"-I%3-?.&
•! >3V7#.&:3.2&-0?&bNmT9Nb&3O&E$..$30.&
•! i$117#&P!Q&E$..$30.&V$2/&-&.E-%%&P!Q&

•! >3V7#&:3.2&-0?&E-$0270-0:7&
•! >7..&.23#-17&H3%JE7&

93LH-L30&O3#&U$1/&N3V7#&8J7%&57%%&
N#3"J%.$30&RI.27E.&&

!?H-02-17.&3O&7%7:2#$:&"#3"J%.$30&&
n!&<7-#&.$%702&3"7#-L30&
n!&S0.2-02&.2-#L01&
n!&S0:#7-.7?&#7%$-K$%$2I&
n!&T-.7&3O&"3V7#&:302#3%&
n!&=7?J:7?&2/7#E-%&.$10-2J#7&
n!&=7?J:7?&H$K#-L30&
n!&<3&7%7:2#$:&1707#-23#&&&
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&&T07#1I&3O&8J7%&57%%.&H.D&i-g7#$7.&O3#&
S30&m$17#&.I.27E!

n! C&F1&OJ7%&:7%%&"#3"J%.$30&.I.27E&\V$2/&+&F1&OJ7%&-0?&:33%$01_&
&o&R"7:$j:&707#1I&3O&+Y**&,/hF1&

–! 47E30.2#-27?&)C&/3J#.&3O&l$1/2&-2&Y**&,&&

n! 53E"-#7&23&/$1/&707#1I&>$2/$JE&K-g7#I&&
o&R"7:$j:&707#1I&3O&)**&,/hF1&

–! BDc&/3J#.&3O&l$1/2&-2&Y**&,&O#3E&C&F1&3O&K-g7#I&

–! b=&Y*&F1&077?7?&23&lI&O3#&)B&/3J#.&-2&Y**&,&

&+C&F1&pmb,&q&C&F1&\Yc^&V2_&OJ7%&:7%%&"#3"J%.$30&"%-02&

'&!"#$%&)*+*& C&P<5>!RRS8ST4&



UI?#3170&-.&-&8J7%&

!"#!$%!&'()
q!&=7."30?.&$EE7?$-27%I&23&:/-017&$0&%3-?&

q!&<3&V-.27&"#3?J:7?&\30%I&U)b_&

q!&N#3?J:7?&-0?&E30$23#7?&30K3-#?&0-H-%&"%-r3#E.&

"*(!"#!$%!&'(%

q!&4$Z:J%2&%31$.L:.&O3#&#7E327&%-0?&%3:-L30.&

q!&>-#17&.23#-17&H3%JE7&H.&%$`J$?&

))))))))))+*&+)'$',&-)./'0)
q! T07#1IhV7$1/2f&a&BC**&,/hF1&

q! P"&23&+*(***&".$&1-.&$0&?7H7%3"E702&

q!&@***&".$&K7.2&V7$1/2&-?H-02-17&O3#&P!Q.&

q! S027#0-L30-%&"-2/&O3#&OJ7%&:7%%&-J23E3K$%7.&

'&!"#$%&)*+*& '&P<5>!RRS8ST4&



N#31#7..$30&3O&8J7%&57%%&RI.27E.&&

•! s85AS&&A&&Y**,&.I.27E(&+D*&F1&

•! s85ASS&&A&&YY*,&.I.27E&&
–! m=>&$0:#7-.7&

•! @@*&,-g&RI.27E(&+D+&;1&
–! S30&m$17#hs85&&&

•! B&J0$2.&?7%$H7#7?&\Sm_&

•! 07V&/JE$?$j7#&-0?&-$#&K%3V7#&

•! $0271#-27?&:302#3%&7%7:2#30$:.&

•! tt^&U)&JL%$[-L30&

•! 47E30.2#-27?&)CA/#&70?J#-0:7&$0&<3H&)**t&

•! m=>&$0:#7-.7&

•! 4#3"A$0&#7"%-:7E702&O3#&s85ASS&

•! iJ$%?&-0?&27.2&+B&.I.27E.&\s85_&

•! Sm&)&A&&+@**&,&RI.27E&
–! +DcF1&2-#172&V7$1/2&

–! i#-..K3-#?&J0?7#&:302#-:2&

'&!"#$%&)*+*& c&P<5>!RRS8ST4&



<=>&N#31#7..&$0&8J7%&&
57%%&N#3"J%.$30&RI.27E.&

"!#$!%&'#(&)!

*!#$!%&'#(&)!

+(!%&'#(&)!
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<=>&=7.7-#:/&TM3#2.&

•! R"$?7#&>$30&

•! s85&
•! S30&m$17#&
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R"$?7#&>$30&

•! )**BA)**@&

•! S027#0-%%I&8J0?7?&N#33OA3OA530:7"2&
•! 53EE7#:$-%&OJ7%&:7%%&.2-:F&

•! N-$02K-%%&U)&2-0F&
•! i-%-0:7A3OA"%-02&\ibN_&&A&&$0&/3J.7&

•! <3&"-I%3-?&\3#&#-27A3OA:%$EKu_&

•! Y&/#.&+t&E$0J27.&70?J#-0:7&30&+@1&U)&

'&!"#$%&)*+*& ++&P<5>!RRS8ST4&



&s85&
>301&T0?J#-0:7&P!R&

n! )**'A&N#7.702&

n! N/-.7&SS&47%$H7#-K%7.f&
n! 47E30.2#-27&&-&H7#L:-%%I&%-J0:/7?(&-M3#?-K%I&7e"70?-K%7(&.27-%2/I&

OJ7%&:7%%&"3V7#7?&%301&70?J#-0:7&RE-%%&P!R(&:-"-K%7&3O&%-J0:/&O#3E&
%-0?&3#&.7-&

n! 47E30.2#-27&/$1/&"3V7#&?70.$2I&E3?J%-#&OJ7%&:7%%&27:/03%31I&O3#&
2#-0.$L30&23&32/7#&.E-%%&.:-%7&"3V7#&-""%$:-L30.&

n! 63$02%I&OJ0?7?&KI&b<=(&mmb(&-0?&==mb&
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&s85&
N/-.7&Y&

n! )**tA&N#7.702&

n! 47E30.2#-27&&-&H7#L:-%%I&%-J0:/7?(&-M3#?-K%I&7e"70?-K%7(&
.27-%2/I&OJ7%&:7%%&"3V7#7?&%301&70?J#-0:7&RE-%%&P!R(&
%-J0:/7?&O#3E&-&.JKE7#17?&RR<&

n! RJKE7#17?&%-J0:/&:-"-K$%$2I&\-0?&-0I&#7.$?J-%._&2#-0.$L307?&
23&S0?J.2#I&

n! N-#207#./$"&V$2/&b:7-077#$01&S027#0-L30-%(&S0:&\bSS_&

'&!"#$%&)*+*& +Y&P<5>!RRS8ST4&



s85&p707#-%&>-I3J2&

80,59$9:#;%<=>?*%@,7$6,;%

A-"+/$#++%B606-%!"#$%&#$$%(++#C5$7%

DE%1,FG%

*,;9,06-%

<$#36F%%
&6F0-6$%8"-H,.#+%

'&!"#$%&)*+*& +B&P<5>!RRS8ST4&



s85&5/-#-:27#$.L:.&

mbp,&
N-I%3-?&

,$01&R"-0&
>7012/&

83%?7?&>7012/&
mJK7&4$-E727#&

@6I#-%
9-e&!H-$%-K%7&

N#3"J%.$30A5#J$.7&
!H$30$:.hRI.27E.&

N-I%3-?&

+'D@&%K.&
)D@&%K&
+*D*&v&
@D+&v&
'D'&v&
+cD'&$0&

YY*&V&\23&@@*V_&
+@@&V&
+'&V&
)@&V&

J9C#F+96F+%

)t&F2.&
Y@&F2.&
)+&F2.&

B&/#.&\2/#7./3%?_w&
C&/#.&\bKx7:LH7_ww&

!$#."77?&
5#J$.7&

9-e&
R2-%%&

T0?J#-0:7&

@#-H6-C,F.#%

w&R2-0?-#?&m-0F&+Dt>&
ww>-#17&m-0F&B>&&
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T%7:2#$:-%%IA!..$.27?&m-F73M&&
\T!mb_&

•! T!mb&:30.$.2.&3O&)&%-#17&:3J027#A#32-L01&"#3"7%%7#.(&-&
17-#K3e(&)&E323#.&-0?&)&>$Nb&K-g7#$7.&E3J027?&$0&-&
x7y.30-K%7&O-$#$01&

•! 47.$107?&23&"#3H$?7&+Dc&m/#J.2A23AV7$1/2&O3#&:3EK$07?&T!mbA
-$#:#-v&

•! &a'D)&F,&O3#&@&.7:30?.&-::7%7#-27.&.I.27E&23&a@*F2.&-2&+@*&v&
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s85&!::3E"%$./E702.&23&4-27&

•! Te:77?7?&70?J#-0:7&#7`J$#7E702.&
•! 47E30.2#-27?&H7#L:-%&%-J0:/&$0&

J0O3%?7?&:30j1J#-L30&J0?7#&OJ%%&
-J23"$%32&:302#3%&

mb&4bf&
•! 47E30.2#-27&O3%?7?&%-J0:/&

n! 8%$1/2&?7E30.2#-L30&
–! ,-$.!#&-/01!2345,6!
–! 5-7(/(8(-9!:;<17!
–! =;99;(/!%&'#(&)!
–! >-##!./)-?&/0.!

'&!"#$%&)*+*& +'&P<5>!RRS8ST4&



N/-.7&SSS&
&RJKE7#17?&>-J0:/&5-"-K$%$2I&

s85&
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'&!"#$%&)*+*& +t&P<5>!RRS8ST4&



General Terminology 

4,"F./%)#/9.$#&q&m/7&-..7EK%I&:30.$.L01&3O&2/7&5-".J%7&-0?&>-J0:/&!..$.2&93?J%7&2/-2&7e$2.&2/7&.JKE-#$07&

&,K+"$#%q&m/7&+A-2E3."/7#7&"#7..J#7&H7..7%&:302-$0$01&2/7&s85&-0?&32/7#&:#$L:-%&l$1/2&#7%-27?&7`J$"E702&

4,"F./%(++9+0%B6;"$#&q&!&#7E327%I&:302#3%%7?&.I.27E&-g-:/7?&23&2/7&5-".J%7&-0?&272/7#7?&23&2/7&m72/7#&9-0-17E702&
RI.27E&H$-&-&jK7#&3"L:&272/7#&

1#0/#-%B,F,L#C#F0%87+0#C&q&m/7&.I.27E&J.7?&O3#&E-0-1$01&-0?&"-I$01&3J2&2/7&jK7#&3"L:&272/7#&O#3E&2/7&.JKE-#$07&

16K+9;#%&6F0-6$%'F90&q&!&J.7#&$027#O-:7&-0?&:302#3%&.2-L30&2/-2&-%%3V.&2/7&3"7#-23#&23&:3EEJ0$:-27&V$2/&-0?&:302#3%&
2/7&>-J0:/&Q7/$:%7&O#3E&2/7&.JKE-#$07&\032&"$:2J#7?_&

4,"F./%)#/9.$#%

1#0/#-%
B,F,L#C#F0%
87+0#C%

4,"F./%(++9+0%
B6;"$#%

&,K+"$#%

'&!"#$%&)*+*& )*&P<5>!RRS8ST4&



9-..&93:FJ"&
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s85&>-J0:/&Q7/$:%7&RJEE-#I&

!!9-..&93:FJ"&
–!&5#$L:-%&47.$10&=7H$7V&\)@!Pp*t_&
–!&9-0JO-:2J#$01&:3E"%727&
–!&!..7EK%I&:3E"%727&
–!&S0&/3J.7&"33%&27.L01&O3%%3V$01&-..7EK%I&:3E"%727&
–!&<P,5&<7V"3#2&27.L01&\R>Rm8hi-I&R/-"7_&\*B4T5*t_&

!!N#3232I"7&
–!&N#7%$E$0-#I&47.$10&=7H$7V&\Y*b5m*t_&
–!&472-$%7?&47.$10&=7H$7V&\+)8Ti+*_&
–!&5#$L:-%&47.$10&=7H$7V&\+)9!=+*_&

'&!"#$%&)*+*& ))&P<5>!RRS8ST4&



•! <=>&H$.$27?&RRp<A')c&30&))&b:2&)**t&G&;$01z.&i-I&23&
$0271#-27&N$::3%3&p5R&-0?&27.2&5)&%$0F&

•! !%%&"3#L30.&3O&27.L01&:3E"%727?&.J::7..OJ%%I&
–! 5)&:3007:L30&X&.$10-%&.2#7012/&\7H70&V$2/&E-.2&?3V0_&
–! !J232#-:F&-%13#$2/E&\P!Q&"3.$L30&23&i{pA+_&
–! m32-%&$0271#-L30&233F&a)*&E$0J27.&

•! 4$.:J..$30.&V$2/&<P,5&J0?7#&V-I&23&$0271#-27&V$2/&i{pA+&&
–! 5)&-0?&H$?73&30&/3.2&.I.27E.&
–! 9-I&7%$E$0-27&&:-##IA30&p5R&7`J$"E702&&\077?&23&S4&:3007:LH$2I&23&

23#"7?3&2JK7_&&

5)&S0271#-L30&

'&!"#$%&)*+*& )Y&P<5>!RRS8ST4&



S30&m$17#&

•! )**cA)*+*&

•! =7`J$#7E702f&
–! 8J7%&57%%&"#3"J%.$30&

–! )B&/3J#&70?J#-0:7&

–! @&%K&"-I%3-?&

•! 8J0?7?&KI&b<=&
•! 53%%-K3#-L30&V$2/&N#32307e&>>5&&

&&&&&-0?&P0$H7#.$2I&3O&U-V-$$&

'&!"#$%&)*+*& )B&P<5>!RRS8ST4&



S30&m$17#&47.$10&R$[$01&

•! TOGW  35.5 lbs 
–! Fuel Cell  2.2 lb 
–! Fuel Tank  8.0 lb 

•! Fuel  1.1 lb 
–! Regulator  0.4 lb 
–! Cooling System  1.5 lb 
–! Propulsion System  0.9 lb 
–! Avionics  1.0 lb 
–! Airframe*  15.5 lb 
–! Payload  5.0 lb 

* With NRL supplied internal mounts, 
wiring, etc 

n! &-"9+#%@6I#- %EMNI%
q! @?(%-#9;(/ !*AA!2!
q! 5B;(/;09 !*A!2!
q! >#;<17!C(/7?(#9 !*A!2!
q! @&'#(&) !*A!2!
q! C(/B.?9;(/!D(99.9 !E!2!

J9C#F+96F+%
n! ,$01&!#7- &&&+CDt&v)&

n! R"-0 &+'D*&v&
n! !."7:2&=-L3 &+'&
n! >7012/ &'Dt&v&
n! >h4 &+'&

!g7E"2.&23&$?70LOI&-&5bmR&-$#O#-E7&:-"-K%7&3O&:-##I$01&2/7&OJ7%&2-0F&&
V7#7&J0.J::7..OJ%(&07:7..$2-L01&-&:J.23E&-$#O#-E7&?7.$10D&&
47.$107?&X&$0271#-27?&-2&<=>(&H7/$:%7&O-K#$:-27?&-2&!#:2J#J.&P!QD&

'&!"#$%&)*+*& )@&P<5>!RRS8ST4&



RJEE-#I&

S30&m$17#&"#31#-E&/-.&K770&.J::7..OJ%D&
&53E"%727?&)C|&/3J#&l$1/2&V$2/&@%K&"-I%3-?&

47E30.2#-27?f&
&U$1/&"7#O3#E-0:7&OJ7%&:7%%&
&m/#3g%7-K%7&3"7#-L30&O#3E&@A+**^&"3V7#&
&SE"#3H7?&#-?$-23#.h2/7#E-%&.2#-271I&
&>$1/2V7$1/2&/I?#3170&.23#-17&

b2/7#&70-K%$01&27:/03%31$7.f&
&m/7#E-%&E3?7%&
&SE"#3H7?&OJ7%&:7%%&:3E"30702.&
&8J7%&:7%%&.I.27E&E3?7%&
&972/3?&O3#&#7:3H7#I&3O&"3$.307?&OJ7%&:7%%.&

'&!"#$%&)*+*& )C&P<5>!RRS8ST4&



•! i32/&S30&m$17#&-0?&s85&.I.27E.&-#7&030A/IK#$?$[7?&
•! <3&K-g7#I&"3V7#&23&"#3"J%.$30&
•! 85&"3V7#&?$#7:2&23&E323#&

•! m/7&Sm&70?J#-0:7&l$1/2.&/-?&%301&"7#$3?.&3O&OJ%%&"3V7#&3"7#-L30&

•! =&F;8-8!%(2.?!(G!G-.#!0.##!;9!8&F;8-8!%(2.?!(G!9'97.8!

•! US>&.2J?$7.&./3V&-&).0?.&9.&$0&70?J#-0:7&3O&/IK#$?$[7?&.I.27E&H.&
030/IK#$?&
•! !??$L30-%&:3E"30702&V7$1/2&?7:#7-.7?&OJ7%&%3-?&
•! >3-?&%7H7%$01&?$?0z2&$E"#3H7&.I.27E&7Z:$70:I&

•! 530:%J.$30f&UIK#$?$[7&$O&I3J&:-0z2&172&-&"3V7#OJ%&703J1/&OJ7%&:7%%&

m3&UIK#$?$[7&3#&032W&

'&!"#$%&)*+*& )'&P<5>!RRS8ST4&



b013$01&=7.7-#:/&!#7-.&

•! 8J#2/7#&85&47H7%3"E702&

•! >U)&Te"7#$E702-L30&
•! UI?#3170&>31$.L:.&
•! 85&N3$.30$01&X&=7:3H7#I&

•! m-:L:-%&85&!$#:#-v&530:7"2.&

'&!"#$%&)*+*& )c&P<5>!RRS8ST4&



8J#2/7#&8J7%&57%%&47H7%3"E702&

n! S0:#7-.7&$0&OJ7%&:7%%&"3V7#&O#3E&@@*,&23&+D@&F,&
–! N#32307e&m7:/03%31I&53#"&J0?7#&:302#-:2&
–! K#-..K3-#?&.I.27E&?7%$H7#7?&ch)*+*&

•! 8%$1/2V7$1/2&H7#.$30.&"#3x7:27?&23&V7$1/&a+D@F1&

•! !#7-.&O3#&SE"#3H7E702f&
–! i7g7#&"7#O3#E-0:7&-2&-%L2J?7&
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